The behavior (break-up and creation) of a magnetic fluid bridge between two coaxial cylinders in a magnetic field of a line conductor for any values of wetting angles of a magnetic fluid is investigated.
Introduction
A surface shape of a magnetic fluid (MF) changes spasmodically in a magnetic field of a line conductor [1, 2, 3] . In [1] a MF drop on a line conductor was considered. In [2, 3] the behavior of a MF between two coaxial cylinders (there is a line conductor in the bulk of the inner cylinder) was investigated when MF wets cylinders (wetting angles are no more than /2). In the present paper the behavior of a MF bridge between two coaxial cylinders is investigated for any values of wetting angles.
Surface shape of MF near a line conductor
Consider a MF bridge (V m is the volume of a MF) between two coaxial cylinders with circular cross section and the radii R c and r 0 , R c > r 0 , Fig.1 . A line conductor with current I is along the axis of cylinders. Let the MF be a heavy, incompressible fluid. The MF is immersed in a liquid with the same density. The surface of a MF is z = h(r), r 2 = x 2 + y 2 and the magnetic field of a conductor H = 2I / (cr) is not deformed. The magnetization of a MF is described by the La 
In Fig.1 the MF is represented in case of non-wetting a) before break-up and b) after break-up. (Fig.2) . It may be seen that c depends on cos 1 non-monotonically and the single maximum of c exists for 1 > /2 (the case of non-wetting). For 0 = 0b , 0b < c the bridge break-up occurs in the moment of the touch of upper and lower surfaces at some point r = r 1 and when the MF volume V m is equal to a minimal MF volume between cylinders V 0 , V m = V 0 ( 0b ) (this equality is used for the determination of 0b ). The dependences V 0 = V 0 ( 0 ) in case of non-wetting are monotonic (Fig.3) . The dependence V 0 = V 0 ( 0 ) in case of wetting is non-monotonic (Fig.4) . It means that in case of wetting the bridge break-up and the formation of MF volumes V 1 and V 2 on inner and outer cylinders may occur for both the increase and the decrease of current, when V m < V 0 (0). In case of non-wetting the bridge break-up (the formation of a drop on the conductor) may occur only if the current increases. 
MF drop on a line conductor
After the bridge break-up for some 0b , 0b < c a MF drop appears on a line conductor with the current I b of the radius r 0 (Fig.1 b) . In case of wetting the drop volume V d is equal to V 1 ( 0b ) and in case of non-wetting the drop volume Vd is equal to Vm. The drop shape is described by the formula (1). The constant C is determined as C = cos 1 
Conclusion
It is shown that a break-up of the MF bridge between cylinders is for 0b < c when the current increases from zero to 
